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Abstract 
The goal of ecological restoration is to return degraded or altered ecosystems to 
their pre-disturbed state with respect to ecosystem structure, function, and composition. 
In the current study the research objective was to reestablish high levels of biodiversity 
on two restored pine plantations as well as restore a native pine flatwoods ecosystem. 
Managed, even-aged pine flatwoods are now the most extensive ecosystem in North 
Florida, comprising approximately 70% of the forested landscape. Slash pine trees were 
thinned in the experimental plots to restore the natural slash pine density of native 
ecosystems. In addition to the thinning treatments, experimental plots have been clear-
cut and all vegetation removed from the plots. Arthropods were sampled by employing 
pitfall traps, sticky traps and sweep netting. This study assesseed the success of the 
restoration techniques employed by looking at biodiversity with a fine-resolution, 
taxonomically narrow approach by identifying the arthropods down to the taxonomic 
level of family and determining the number of morphospecies. Species were also 
subdivided into functional groups based upon the ecosystem services that they provide 
and their trophic level. Analyses revealed that arthropod species and guild diversity was 
not significantly affected by treatments in both 2008 and 2009. The experimental 
treatments were able to recover to pre-disturbance levels after two years following 
restoration. This indicates that these arthropod communities are fairly resilient and are 
able to recover fairly quickly following perturbation. Interestingly, community similarity 
measures revealed that although the experimental treatments were no more diverse than 
control plots the community species composition was fairly dissimilar between 
treatments, with plots becoming more dissimilar from 2008 to 2009. More long term data 
should reveal if these plots are proceeding along different successional trajectories in 
terms of community species composition and also will allow us to gain more insight into 
the long term effect of the treatments on biodiversity. 
lX 
Introduction 
The frequency and importance of attempts to reclaim degraded ecosystems have 
continued to increase and researchers strive to understand and ameliorate the effects of 
anthropogenic disturbances on ecosystems and native communities. A common goal of 
ecological restoration is to return degraded or altered ecosystems to their pre-disturbed 
state with respect to ecosystem structure, function, and composition (Hobbs and Norton, 
1996). More simply put, ecological restoration is the process of restoring one or more 
valued processes or attributes of a landscape (Davis and Slobodkin, 2004). This 
definition permits researchers to consider a wide range of restoration objectives such as 
restoring high levels of diversity and/or productivity, restoring a habitat so that it is again 
suitable for one or more target species, restoring desired aesthetic qualities or recreational 
opportunities of an environment as well as restoring a historic ecosystem (Davis and 
Slobodkin, 2004). Although these goals can be clearly defined, they are complicated and 
may be difficult to achieve due to the myriad of ecological processes, such as 
competition, predation, and facilitation that could influence the ultimate outcome of the 
restoration attempts. This being said, restoring ecological processes is essential to 
restoring the habitat (George and Zack, 2001). 
A common objective of many restoration efforts is to restore higher levels of 
diversity to an area due to the fact that many ecosystems are now experiencing reductions 
in biodiversity as a result of human growth and expansion (Naeem et al., 1994). The 
restoration of biodiversity in an environment is deemed important for a number of 
reasons, but one of the main reasons is that biodiversity is considered relevant for 
ecosystem processes and functions (Zerbe and Kreyer, 2006). Some of the main 
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ecosystem functions that can be significantly altered by loss of species diversity include 
those involved in maintenance of biogeochemical and hydrological cycles, climate 
control, decomposition, pest management and pollination (Fonseca and Ganade, 2001). 
Increased biodiversity often translates into greater ecosystem function via functional 
redundancy. Functional redundancy refers to a state in which we see multiple species 
performing the same ecological function and thus there are species available to replace 
another species given it goes extinct. Highly diverse communities with a wide range of 
species, present a scenario in which we might see greater number of ways in which 
resources may be utilized, which in turn may lead to a greater productivity (Hooper and 
Dukes, 2004). In addition to simply taking into account ecosystem function, the loss of 
biodiversity could result in the loss of ecosystem goods and services upon which humans 
depend (Hector et al., 1999). A challenge inherent in trying to restore higher levels of 
biodiversity is that biodiversity itself is the sum of a number ofvaried and complex 
ecological, evolutionary, biogeographical as well as physical processes and there is no 
one solution for all of the problems associated with decreased biodiversity in the myriad 
of different environments found on Earth (Huston, 1997). 
A number of studies have attempted to specifically address the link between 
biodiversity and ecosystem function. Such studies were able to demonstrate that higher 
diversity communities often led to higher productivity, greater resistance and resilience 
within a given community and more efficient utilization of nutrients (Naeem, 1994; 
Tilman and Downing, 1994; Tilman et al., 1996; Tilman et. al, 2001). Some criticisms of 
these studies are that these experiments were conducted in very controlled environments 
and that these results may not apply to real world scenarios, as well as the fact that the 
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diversity treatments of some these experiments were created through fertilization of the 
plots, but controlled experiments have contributed greatly to our understanding of the 
associations between changing biodiversity and ecosystem functioning (Duffy, 2009; 
Huston, 1997). 
Within more realistic, multitrophic systems, experiments have shown that 
biodiversity often has some predictable effects, such as prey diversity generally 
supporting higher predator growth, but lower predator impact on total prey biomass 
(Duffy et al., 2007). This being said, predicting the effects of changing biodiversity in a 
multi trophic system can not be ascertained from a single study and we must try to 
elucidate the mechanism or mechanisms by which biodiversity influences ecosystem 
functioning on a case-by-case basis (Long et al., 2007). There is also some evidence that 
increased biodiversity leading to greater ecosystem functioning is not limited strictly to 
telTestrial systems. Downing and Leibold demonstrated that productivity was greatest at 
the highest species richness when utilizing treatments that consisted of species across 
three different trophic levels in a series of freshwater pond mesocosm studies (Downing 
and Leibold, 2002). On a larger scale two wide-ranging meta-analyses that examined the 
results of over 100 studies and included over 400 measures of biodiversity showed that 
more diverse systems appeared to enhance belowground plant and microbial biomass, 
contribute to lower plant damage by pest species and reduce invasive species 
performance (Balvanera et al. 2006; Cardinale et al. 2006). 
In an attempt to quantify biodiversity, a number of different classes of organisms 
could be monitored, ranging from microbes to plants to animals. The success of a 
restoration project is often evaluated on the basis of plant cover only, but it is also 
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important to examine other fauna to determine the success of restoration (Longcore, 
2003). Evaluating biodiversity on multiple trophic levels will allow researchers to gain a 
wider perspective on community dynamics at large in a restored area. Arthropod species 
diversity is a useful metric of restoration success because of the important roles that they 
play such as herbivores (or plant regulators), pollinators, detritivores, predators and 
parasites, and prey for reptilian, avian and mammalian predators (Price, 1984). Insects 
play a crucial role in the breakdown ofleaflitter, fallen trees and standing deadwood and 
their loss has important functional implications for nutrient cycling (Spence, 2001). In 
addition, a study involving insects and their effects on plant communities found that 
insects can alter relationships between plant diversity and ecosystem processes (Mulder 
et al., 1999). 
Although species diversity is an important attribute of an environment, it does not 
provide information on community composition or species identity. Community 
similarity measures can indicate what effect restoration has on the community, or 
ecosystem, on a broader scale. Measures of community similarity thus allow us to 
determine how similarly, or dissimilarly, resources are being utilized based upon which 
species, and their relative abundances, we find in two different communities or treatment 
groups. As a corollary to community similarity we can also evaluate the 
complementarity that results from restoration. A higher level of complementarity 
between communities or treatment groups maximizes resource partitioning amongst 
species leading to a greater total resource usage in an area that encompasses multiple 
communities. The use of similarity measurements may also allow the researcher to make 
inferences about similarities or differences in environmental factors that could contribute 
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to community composition (Bell, 2002). For example, similar canopy cover profiles in a 
forest could lead to similar levels of sunlight and thus result in two communities 
supporting similar species assemblages. 
Another important determinant of ecosystem processes is functional diversity 
(Petchey and Gaston, 2002). Functional diversity refers more specifically to the extent of 
functional differences among the species within a community (Tilman, 2001 ). A 
common measure of functional diversity is the number and composition of the various 
trophic guilds that make up a community. A guild can be defined as a group of species 
that utilize environmental resources in a similar fashion (Simberloff, 1999). Guilds are 
useful in that they allow researchers to gain a broad perspective on the trophic dynamics 
of a community and can also provide some insight into how well-developed a community 
is, in terms of successional development, in comparison to a well-established reference 
site. Knowing the number and composition of different trophic guilds also allows 
researchers to examine the extent of functional redundancy and ascertain whether or not a 
community is functionally degraded. Because some species play comparable roles within 
a community, or are functionally redundant, some species could go locally extinct with 
little effect on ecosystem function and process, but we could see significant effects if the 
species within an area play significantly different functions (Fonseca and Ganade, 2001). 
In the current study the research objective was to reestablish high levels of 
biodiversity, as well as functional diversity, on a restored pine plantation while also 
restoring a native pine flatwoods ecosystem. Managed, even-aged pine flatwoods, such 
as those found on pine plantations, are now the most extensive ecosystem in North 
Florida, comprising approximately 70% of the forested landscape (Clark et. al., 2004). 
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Due to such a high prevalence, these managed ecosystems in North Florida are now a 
common target for restoration. On a larger scale, plantation forests currently cover 
approximately 60 million hectares in developed nations and 55 million hectares in 
developing nations (Hartley, 2002). From these data it is evident that these plantations 
have converted large swaths of formerly natural landscapes into a managed ecosystem 
with reduced biodiversity. Tree plantations often provide habitat characterized by a 
closed tree canopy and tree densities that are too high. Plants living in poorly lit habitats 
are constrained to a lower rate of photosynthesis, which can prevent the establishment of 
plant species with energetically costly floral displays or high nectar production (Sargent 
and Ackerly, 2007). In addition to this, many of the smaller native herbaceous and shrub 
species are either missing or are severely reduced in many extensively managed forests, 
which in turn reduces habitat complexity and available niche space. By opening up the 
canopy, the environment may be made more hospitable for understory species. Mixed 
species stands are likely to use nutrients more efficiently compared to pure stands such as 
pine plantations because of differences among species in a number of factors such as 
mycorrihizal associations, shade-tolerance, growth rate, form, nutrient demands and 
abilities to fix nitrogen (Hmiley, 2002). Mixes of species that differ in height, growth 
form, shade-tolerance, and phenology are also most likely to increase site productivity 
(Hartley, 2002). 
Although slash pines are native to the Southeastern US their density on former 
pine plantations is significantly higher than that in undisturbed native southeastern U.S. 
ecosystems. In native ecosystem of North Florida densities of slash pines are typically 2-
3 slash pine trees per 100m2, but in the managed ecosystem of a pine plantation densities 
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can average 20 slash pine trees per 100m2 (Burkhalter, unpublished data). Native tree 
species are disproportionately valuable for biodiversity because they provide endemic 
resources such as seeds, fruit, nectar or nesting cavities (Hartley, 2002). In a recent study 
investigating the conversion of the native grassland ecosystem in the southwestem U.S. 
into areas covered primarily by ponderosa pine, which is native, but not in the densities 
now seen, there have been dramatic changes to ecosystem functioning (Grady and Hart, 
2006). For instance, change in forest structure has increased litter biomass on the forest 
floor (Covington and Sackett, 1984), reallocated biomass from herbaceous plants to trees 
(Covington et al., 2001), and reduced herbaceous plant diversity (Fule et al., 1997). As a 
result of these changes managed ecosystems are often viewed negatively from a 
conservation standpoint largely because they lack biodiversity relative to natural forests 
(Friend, 1982; Freedman et al., 1996). In addition to the negative effects we see on plant 
communities, managed forests threaten insects that depend upon dead and decaying wood 
because this coarse woody material is significantly reduced in comparison to natural 
forests (Spence, 2001 ). The loss of these insects and their contribution to the 
decomposition process could have repercussions on organisms at all trophic levels. 
As stated previously, a common goal of restoration is restoring higher levels of 
diversity, but the method of restoration utilized to reach this goal is not always the same. 
The type of intervention required in restoration depends heavily on the type and extent of 
modification of the ecosystem. In some cases, relatively small changes to management 
or manipulation of the species composition are required (e.g., removal of harmful 
invasive species or replacement of missing species). In others, substantial alteration of 
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the physical and/or chemical environment may be needed to restore ecosystem processes 
(Hobbs, 2007). 
A common restoration method utilized to restore higher levels of biodiversity in 
managed ecosystems is thinning. Thinning has been shown to promote a more balanced 
stand structure where there is an excess of smaller trees (Edminster and Olson, 1996). 
Intermittent thinning can also preserve tree and stand vigor while still maintaining 
structure (Edminster and Olson, 1996). A number of studies have shown that thinning 
has beneficial effects on plant communities. One such experiment demonstrated that 
thinning led to improved resource uptake, growth, and insect resistance in stands of 
ponderosa pine (Feeney et. al., 1998). In a separate study conducted with ponderosa 
pine, thinned stands were shown to increase the uptake of water, carbon and nitrogen 
(Stone et al., 1999). Thinning has also been shown to have positive effects for species 
that benefit from burning, such as slash pines (Wilson and Watts, 1999). The 
aforementioned positive effects on pine trees could lead to the establishment of other 
native vegetation stemming from positive feedback mechanisms such as pair-wise 
facilitation, in which the probability of a plant species' establishment is increased by the 
presence of another plant species, owing to facilitative interactions between them 
(Sargent and Ackerly, 2007). Recent research indicates that the influence of facilitation 
on population and community-level variables is at least as important as other factors such 
as competition and predation (Bruno et. al., 2003). Many of these positive interactions 
occurring after the establishment of native vegetation could be classified as habitat 
modification, in which one species alters habitat conditions thus make a stressful 
environmental more hospitable for other individuals or species (Stachowicz, 2001). 
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Whether facilitative interactions that increase productivity are a universal attribute of 
increasing species diversity or are distinctive properties of certain assemblages is an 
important question that still needs to be addressed (Hooper, 1998). 
In addition to thinning, a comprehensive removal of exotic species can be used to 
restore ecosystem function and process. Removal of the exotic species should decrease 
competitive interactions between the native vegetation and the exotic species, opening up 
resources and niche space, which should promote the proliferation of more native 
herbaceous and understory species within the environment, and establishing an area that 
is less dominated by one native species and hence has more mixed native species. 
Establishment of native vegetation is essential to reduce invasion by exotics which 
contributes substantially to ecosystem degradation and hinder efforts to restore disturbed 
ecosystems (Funk et al., 2008). Simply stated, successful removal of invasive species 
typically gives the best chance for native biodiversity to recover (Zavaleta et al., 2001). 
More intensive methods of restoration are sometimes used, ones in which 
researchers do not simply remove certain species or decrease density within the 
environment, but instead conduct an extensive removal of all vegetation. This treatment 
is especially useful for restoring commercially viable pine plantations. This treatment 
methodology brings the environment back to a basal successional stage and as such 
provides some insights into secondary succession. The path of succession will be 
influenced by a number of factors including seed bank sources, as well as seed dispersal 
from neighboring areas and competitive interactions among and between native and 
invasive plants and reaching a climax state can take several years. In a paper describing 
secondary succession following clear-cut logging it was found that plot areas were still in 
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an early successional stage, comprised mostly of shrubs and small plants, five years after 
the clear-cut disturbance took place (Dyrness, 1973). In another umelated study in which 
a Douglas Fir stand was clear-cut and then burned plant species diversity trended weakly 
upward and finally reached a peak after 20 years (Schoonmaker and McKee, 1988). In 
the absence of many exotic species we could see the establishment of a community that 
supports a wide array of native vegetation. This treatment is very important in that it 
allows us to assess what effect there might be to native communities if all vegetation 
from pine plantations was to be removed all at once in terms of whether we see a higher 
incidence of invasive species within the clear-cut experimental plots in comparison to 
controls. This method is more of an intensive method, in that the sites are undergoing a 
complete transformation in terms of vegetation structure, and in certain instances these 
intensive methods have been shown to decrease long-term site productivity (Hartley, 
2002). In addition to this more intensive methods can lower nitrogen available to the 
plants contained within the site and also opens up much more space for invading species. 
Due to the decreased presence of native species in these experimental plots we may not 
see the aforementioned facilitative effects seen when there is abundant native vegetation 
present. 
In the current study, the objective was to reestablish high levels of biodiversity 
on a former slash pine, Pinus elliottii, plantation. In an attempt to aid this establishment 
of higher levels of diversity, manipulations of the current plant communities were 
undertaken. The first manipulation of the native vegetation was to thin the density of the 
slash pine and remove any exotic species of plants from the study plots. Slash pine trees 
were thinned in the experimental plots so as to restore the natural density of native 
10 
ecosystems. The second treatment employed was clear-cutting and removal of all 
vegetation from the plots. If either of these methods is successful in restoring higher 
levels of arthropod diversity they may provide viable strategies in restoration projects on 
a wider ecosystem scale. Ecosystems unite both abiotic and biotic factors and include 
processes as well as any organisms present (Noss, 1996). Another possible advantage of 
this study, if successful, would be improving habitat connectivity with neighboring areas 
across a wider landscape. The improvement of habitat connectivity among populations 
and communities is emerging as a prime mitigation measure for biodiversity conservation 
in the face of increased human activity (Samways, 2006). 
Assessing the progress of restoration projects with arthropods has many 
advantages (Kremen et al., 1993; Finnamore, 1996). For instance, the short generation 
times of most arthropods make them ideal to track year-to-year changes in a site, while 
their small size makes them efficient indicators of subtle yet important variations that 
may influence the quality of a habitat. This study assessed the success of the restoration 
techniques employed by looking at arthropod biodiversity by identifying arthropods to 
family and dete1mining the number ofmorphospecies. Species were subdivided into 
functional groups based upon the ecosystem services that they provide and their trophic 
level. This high level taxonomic resolution can be helpful in assessing ecosystem health 
due to the fact that low resolution-taxonomically broad approaches can confound analysis 
if families, genera and species react differently to environmental conditions (Long core, 
2003). 
Methods 
Study sites 
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The current study utilized two former pine plantations, McGirt's Creek (Figures 1 and 2) 
in southwestern Duval County, Florida and Tiger's Point (Figures 3 and 4) in northeastern 
Duval County, Florida which have been acquired for conservation. Both sites were 
heavily planted with slash pine (Pinus elliottii) with densities varying from 20 to 50 trees 
per 100m2 and both sites lack herbaceous growth due to large amounts of leaf litter 
(Meyer, 2009 unpublished data). Tiger's Point is surrounded by former tree plantations 
to the southeast, south and southwest and by salt marsh vegetation and waterways to the 
west, north and east. The remnant stands contain dense mature pines with approximately 
50 trees per 100m2 , a thick undergrowth of saw palmetto (Serenoa repens) and gallberry 
(!lex glabra) (Meyer, 2009 unpublished data). This site is generally ve1y sunny and dry. 
McGirt's Creek has less herbaceous layer, slightly more leaf litter and about 18 to 20 
trees per 100m2• This site is sun·ounded to the northeast, east and southeast by former 
tree plantations and wetlands and by suburban development to the south, west and north. 
In addition this site generally has more standing water present and includes not only slash 
pine, but water oak (Quercus nigra) and hog plum (Prunus umbellate) as well and it lacks 
the saw palmetto and gallbeny densities seen at Tiger's Point (Meyer, 2009 unpublished 
data). This site seems to be more humid and shaded than Tiger's Point. 
Two experimental restoration treatments were employed in this study. One 
experimental treatment entailed removing all exotic plant species and thinning the pine 
trees that previously made up a large amount of the vegetation in the experimental plots. 
Each tree within a plot was assigned a number and then trees were removed as numbers 
were selected randomly. Only enough trees were removed to get the stand density to the 
desired level of 2-3 trees per 100m2• All the trees were of similar size and condition. In 
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the second experimental treatment, all vegetation was clear-cut manually with chainsaws 
and loppers and then removed from the plot. No below-ground biomass was removed 
from the plots. Control treatments were non-manipulated plots that contained a high 
density of slash pine, as well as native oaks and other small vegetation. All plots were 
100m2• There were five replicates of each treatment at McGirt's Creek and three of each 
at Tiger's Point. All experimental manipulation was completed in February of2006 and 
plots were allowed to undergo natural succession for approximately two years before any 
data collection began. 
High intensity sampling by pitfall trapping, sweep netting and the use of sticky 
traps was employed to capture ground dwelling or flying insects, as well as any insects 
that could be resting on vegetation. The term "high intensity" sampling is used to refer to 
sampling that is short in duration, but obtains a large amount of information employing 
multiple sampling techniques with collections occurring every other day. The pitfall traps 
were constructed from small buckets that are approximately 15.2 em in both diameter and 
depth. A set of pitfall trap covers used to exclude any debris from the traps were 
constructed from pieces of plywood approximately 1.3 em thick. The covers were 
approximately 20.3 em in both length and width and were supported by two short blocks 
of2.5 em thick wood that had been screwed to the trap cover surface on opposing corners 
using wood screws. The traps were placed in holes that were dug as close as possible to 
the center of the plot with the lip of the trap being level with the surrounding ground. 
Flying insects were sampled using sticky traps. The sticky traps were constructed 
from 1.3 em diameter PVC piping that was approximately 1.2m in length. A 2.5 em long 
binder clip was then attached to the PVC piping using 1.3 em screws approximately 2.5 
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em from the top of the PVC piping. The PVC piping was hammered into the ground to a 
depth of0.30m, leaving approximately 1m of piping exposed. A commercially prepared 
yellow sticky trap (Olson products, Stiky Strips Insect Traps), measuring 7.6cm x 12.7 
em, was then inserted into the binder clip that is attached to the PVC piping. The sticky 
trap apparatus was placed approximately 2.5 em to the right of the pitfall trap in every 
sampling plot and the yellow sticky trap was oriented in the same direction on every trap. 
For both the pitfall traps and the sticky traps there was only one trap used per plot. 
Sampling periods lasted for a month in the spring of 2008 and 2009. The sampling 
occurred at each site for two weeks during each sampling period. Collection of the pitfall 
traps occurred every other day and sweep sampling and collection of the sticky traps 
occmTed once a week. 
Statistical Analyses: 
First, the species richness of all plots was determined. To determine the diversity 
of the treatment types and the individual insect guilds both Shannon and Simpson's 
indices of diversity were calculated. Arthropods were assigned to guilds based upon the 
primary food source utilized by the adult insects. Additionally, both the Bray-Curtis and 
Morisita's similarity indices were used to determine similarity between the different 
treatment groups as well as between the two sites. To analyze for differences between 
treatment groups in terms of diversity, a two-way ANOVA was utilized using both 
treatment and site as the fixed factors when possible. The species diversity data for the 
spring of 2008 was transformed by way of e "(n) for the Shannon index of diversity. The 
species diversity data pertaining to the Simpson's index in the spring 2008 violated the 
assumption of homogeneity of variances between comparison groups necessary for the 
14 
use of the ANOV A and could not be transformed and was analyzed via the non-
parametric Kruskal-Wallis test. The guild diversity data for the spring of2008 did not 
require any transformations and was analyzed by way of the two-way ANOV A. 
The Simpson's diversity index data in the spring 2009 violated the assumption of 
homogeneity of variances between comparison groups necessary for the use of the 
ANOV A and was unable to be transformed and was thus analyzed using the non-
parametric Kruskal-Wallis test. I was able to utilize a two-way ANOVA for the guild 
diversity data for the spring of2009, but the Simpson's diversity index data had to be 
transformed so that each number was obtained by way of e A(n). 
Results 
In 2008, there was no apparent effect on either diversity or richness due to 
treatments, but diversity was significantly different between sites. A two-way ANOV A 
test revealed that there was not a statistically significant difference in regards to species 
richness across treatment groups or sites in the spring of 2008 (Figures 5 and 6; P=0.551 
and P=0.558, respectively). The two-way ANOVA showed no statistically significant 
difference between treatment groups, but site was a significant factor when using the 
Shannon index of diversity in the spring of 2008 (Figures 7 and 8; P = 0.452 and P = 
0.005, respectively). Simpson's index of diversity data for 2008, when analyzed by the 
Kruskal-Wallis test, once again showed that there was no significant difference between 
treatment groups, but did show that site was a significant factor (Figures 9 and 1 0; P = 
0.608 and P = 0.0001, respectively). 
When looking at the guild diversity data for 2008 we see similar results to those 
of the species diversity 2008. Shannon diversity values for arthropod guild diversity in 
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2008 reveal the same trends as the Simpson's index values in that site was a significant 
factor, but treatments are a non-significant factor again (Figures 13 and 14; P= 0.01 and P 
= 0.221). We see the same trends when we look at the Simpson's diversity values for 
arthropod guild diversity in 2008 with sites being statistically different, but treatments 
being a non-significant factor(Figures 15 and 16; P = 0.002 and P = 0.259, respectively). 
The community similarity values for the pair-wise comparisons of the different treatment 
groups in the spring of 2008 obtained via the Bray-Curtis indicate the species 
composition across treatments at McGirt's Creek are somewhat dissimilar with less than 
half of all species being the same. Species composition at Tiger's Point in 2008 showed 
similar trends for most treatment comparisons with less than half of the species 
composition being the same. An exception to this was the comparison of the cleared 
plots to the thinned plots in which we saw a similarity value of 0.69 which indicates that 
almost three-quarters of all species contained within these plots were the same. This is to 
be expected though because the vegetation structure is more similar within the 
experimental plots than in comparison to the control plots (See Tables 9-10). Morisita's 
index values are typically higher than the Bray-Curtis values, but they follow a similar 
trend in terms of proportion similarity between treatment groups (See Tables 11-12). The 
guild similarity values for the pair-wise comparisons of the different treatment groups in 
the spring of2008 obtained via the Bray-Curtis and Morisita's index are much higher 
than what we see for comparisons of community species composition with values 
indicating that guild composition is fairly similar across treatment groups at both Tiger's 
Point and McGirt's Creek (See Tables 13 through 16). 
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The spring 2009 data show many of the same trends in regards to diversity that 
were seen in 2008. Once again treatments appear to have no statistically significant 
effect on diversity and in 2009 we no longer see differences in diversity between sites. A 
two-way ANOV A revealed that neither treatment nor site were significant factors in 
regards to species richness (Figures 17 and 18; P = 0.430 and P = 0.140, respectively). A 
two-way ANOVA of the Shannon index data showed the same in that both treatment 
group and site were non-significant factors (Figures 19 and 20; P = 0.335 and P = 0.083, 
respectively). A Kruskal-Wallis test of the Simpson index data also showed that 
treatment group and site were non-significant factors (Figures 21 and 22; P = 0.548 and P 
= 0.196, respectively). So it appears that diversity and species richness were not 
significantly affected by the restoration treatments in 2009. 
Both treatment and site were non-significant factors in regards to guild richness in 
the spring of2009 (Figures 23 and 24; P = 0.894 and P = 0.234, respectively). The 
Shannon index values for atihropod guild diversity in 2009 also showed a non-significant 
effect of both treatment and site when analyzed by way of a two-way ANOVA (Figures 
25 and 26; P = 0.638 and 0.562, respectively). We see the same in regards to the 
Simpson index data in the spring of 2009 with both treatment and site being non-
significant factors (Figures 27 and 28; P = 0.394 and 0.958, respectively). Just as I saw 
no differences in species richness and diversity in accordance with site or treatments we 
do not see a significant effect of treatment or site on guild diversity in 2009. The 
community similarity values for the pair-wise comparisons of the different treatment 
groups in the spring of 2009 obtained via the Bray-Curtis indicate that species 
composition similarity values have dropped dramatically since 2008 with values ranging 
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from only 0-30 percent similarity. Once again the Morisita's index values were higher 
than Bray-Curtis index values, but they followed similar trends (See Tables 17 through 
20). The guild similarity values for the pair-wise comparisons of the different treatment 
groups in the spring of2009 obtained via the Bray-Curtis and Morisita's index once again 
have slightly decreased going from 2008 to 2009, but the values did not drop as 
dramatically as with the species composition values. The guild composition was still 
relatively similar between treatment groups (See Tables 21 through 24). 
Discussion 
For both 2008 and 2009 I found that there was not a significant difference 
between treatments or sites in regards to species richness or diversity as measured by the 
Shannon and Simpson indices. By comparing the values obtained by the Bray-Curtis 
similarity index from 2008 to 2009 the different treatment groups are not different in 
terms of diversity that the community assemblages are becoming more dissimiliar. When 
making similar comparisons of the guild assemblage similarity values obtained via the 
Bray-Curtis similarity index from 2008 to 2009 guild assemblages from one year to the 
next are becoming more dissimilar between treatment groups, although these guild 
differences are not as pronounced as the differences we see when examining overall 
community similarity. We can not say that these are definitive trends with only two years 
of data and it would not be prudent to suggest right now that we will continue to see a 
divergence in community species composition. The community similarity values 
obtained via the Morisita's index show a similar pattern from one year to the next with an 
exception being that the values for the comparison between the control and the thinned 
treatments become slightly more similar. The guild assemblage similarity values 
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obtained via the Morisita's index do not show a similar trend as much of the other data. I 
do not see the guilds becoming more dissimilar from one year to the next when looking at 
the Morisita's guild similarity values. Another trend I see is that the Morisita's index 
similarity values tend to be higher than the Bray-Curtis values, but this is more of a result 
of the factors that go into calculating the different indices. The Morisita's index is a 
dominance index and is based upon the Simpson's index which places more weight on 
the dominant or more prevalent species or guilds within an environment and the rarer or 
less prevalent species or guilds are not factored into the equation. Although the 
community or guild similarity values obtained via the Morisita's index are usually higher 
than the values obtained via the Bray-Curtis index I see similar trends in terms of 
differences between treatment groups. 
As stated previously the main objective of this study was to attempt to restore 
higher levels of arthropod diversity to these pine plantations, which it appears I was not 
able to do. Although the experimental treatments were not higher in terms of diversity 
than the controls there are still some positive results in regards to diversity. The diversity 
recovered to pre-disturbance levels in both the cleared and thinned plots after two years 
following restoration. This indicates to me that these arthropod communities are fairly 
resilient and are able to recover fairly quickly following perturbation. This could have 
implications for other researchers who are monitoring diversity and ecosystem function 
following restoration. Resilience is an important characteristic of the successional 
process (Rydgren et al., 2004) and evaluating subsequent patterns of change following a 
disturbance, as well as components of ecosystem stability such as resilience, may reflect 
the nature of the disturbance, in addition to attributes such as local environmental 
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conditions and the effects of chance (Halpern, 1988). Examining resilience and recovery 
could allow researchers to evaluate better the degree to which the restoration is working 
or whether they might want to consider readjusting their management scheme so as to 
better meet the specific restoration goals. Additionally, by quantifying the rate of change 
in species composition, resilience may be compared among disturbances of different 
types and intensities, as well as in different ecosystems, making its use a viable metric of 
success in seemingly disparate restoration studies (Rydgren et al., 2004). Evaluating the 
restoration methods we have employed, thinning and removal of exotics would be a 
preferred restoration method to continue for a number of reasons. As previously stated, 
this treatment did prove to provide a community of arthropods that was as diverse as the 
controls within two years of restoration. Additionally, the thinning treatment was able to 
provide a habitat similar to a native pine flatwoods ecosystem in terms of tree density and 
absence of exotics with less intervention and physical effort than the cleared treatments. 
There could be a number of reasons why I did not see a change in diversity 
between the different treatment groups, but one possible reason was the short period of 
time within which this study was conducted. The experimental manipulations were 
undertaken in 2006 and data collection began approximately 2 years later. It is possible 
that an insufficient period of time elapsed to allow arthropod communities to reach their 
full potential. A series of studies concerned primarily with arthropod community 
restoration have shown that sometimes recovery can take longer than expected. An older 
study conducted in 1989 investigating terrestrial arthropod recolonization following 
riparian restoration found that abundance of all arthropods was lower at the restored sites 
in comparison to reference sites, but all sampling was done within 2 years of restoration 
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(Williams, 1989). In a recent study involving moths, species richness following prairie 
restoration was found to be lower with the newer restorations compared to older 
restorations and control prairie remnants (Sumerville et al., 2007). In a separate study 
that investigated the effects of stream restoration on macroinvertebrate communities, it 
was found that in the short-term species richness decreased following restoration (Rader 
et al., 2008). Restoration of coastal sage scrub in California resulted in detectable 
differences in arthropod communities after a period of 4-5 years following restoration 
efforts (Burger et al., 2003). A recent report on invertebrate communities following 
restoration of bauxite mines in Australia also revealed that there was a strong con-elation 
between species richness and age of restoration for a number of invertebrates (Majer et 
al., 2007). A study of arthropod diversity following abandonment of old agricultural 
fields found that total arthropod richness and equitability significantly increased with 
field successional age (Siemann et al., 1999). Some long term studies of ecosystem 
function following restoration of mines in Australia discovered that accumulation of 
nutrient pools equivalent to an unmined forest took up to 10-20 years (Grant et al., 2007). 
These studies demonstrate, as with my study, that increased diversity or species richness 
may not be an immediate result of restoration. Long term studies are needed because they 
can better differentiate the end-point of recovery from transient stages and it is possible 
that it could take years to determine the response of a restored community depending 
upon the species themselves (Rader et al., 2008). 
Restoration of the natural communities relies on the assumption that with the 
reestablishment of natural vegetation, reestablishment of the fauna normally associated 
with the habitat will follow (Gratton and Denno, 2005). Having said this, I have little 
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information on how arthropod assemblages are affected by the reintroduction of native 
flora (Gratton and Denno, 2005). Because a diversity of plants may represent a diversity 
of resources for herbivores, increasing plant diversity may increase herbivore diversity 
(Siemann, 1999), but the explanation may not be that simple. It seems know though that 
insect life-cycle strategies are closely tuned to vegetational characteristics of the habitat 
(Brown, 1985), but there could be a number of factors controlling arthropod community 
recovery. Local herbivore diversity is also maintained by a diversity of parasites and 
predators, plant community structural complexity and life history attributes of the 
different insects of the communities (Siemann, 1998;Lawton, 1978;Steffan-Dewenter and 
Tschamtke, 1997). Any one or a combination of any of these factors could hinder an 
increase in arthropod diversity with an associated increase in plant diversity in a given 
habitat. In a similar study, Meyer et al. (unpublished manuscript) measured the plant 
community response to the restoration techniques used at McGirt's Creek and Tiger's 
Point. They demonstrated that plant species diversity did increase as a result of 
restoration at McGirt's Creek. Conversely, there are a number of studies that 
demonstrate that revegetation does not always result in the development of extensive 
arthropod community. Blake et al. in 1996 found that 5 years after restoration the carabid 
beetle fauna associated with wildflower meadows exhibited fewer species and lower 
diversity than undisturbed sites (Blake eta., 1996). In a series of papers concerning 
arthropod communities following mine reclamation researchers found lower species 
richness, diversity and evenness following revegetation in comparison to control plots up 
to six years (Parmenter and MacMahon, 1987; Parmenter et al. 1991). Another study of 
arthropods showed that restored riparian willow forests supported fewer individuals than 
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control areas (Williams, 1993). As stated previously, data collection began two years 
after restoration and collection continued for two years, for a total of four years since 
restoration. I might assume that I would have already seen the increase in arthropod 
diversity with the accompanying increase in plant diversity, but what the aforementioned 
studies demonstrate is that I may never see an increase in arthropod diversity in relation 
to plant diversity in my study. 
It has been shown that sometimes macroinvertebrate population recoveries do not 
necessarily parallel vegetation change (Warren et al., 2002). A study of salt marsh 
restoration in Connecticut revealed rapid recovery of vegetation, but a dominant 
herbivore, the high marsh snail, took two decades to reach densities comparable to marsh 
reference site (Warren et al., 2002). Reasons for this delay were the result of an 
imbalance in abiotic factors that slowed the recovery of macroinvertebrates after 
vegetation comparable to reference sites had become established. My study did not 
measure abiotic factors between treatment groups, so I do not know if this is a 
contributing factor in relation to diversity in our thinned and cleared as compared to the 
control plots, so it can not be ruled out as a causative factor. It is possible though that 
amendment in abiotic factors would need to be undertaken to achieve the desired goal of 
increased arthropod diversity. The abovementioned study by Warren et al. in 2002 
further strengthens the point that often times ecosystem attributes may self-correct and 
that we need only monitor for a longer period of time. 
Although I did not see increased arthropod diversity in accordance with increases 
in plant diversity, we did find interesting results pe1iaining to community similarity. The 
arthropod communities found in each treatment were fairly dissimilar in terms of 
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community similarity in 2008 with values ranging from 0.21-0.60 and the community 
similarity as measured by the Bray-Curtis and Morisita's similarity indices became even 
more dissimilar in 2009 with values ranging from 0-0.29. Assemblages developing in 
response to restoration may be influenced by conditions created by the process itself, 
conditions that may alter the process of natural ecological succession (Redi et al., 2005) 
and varying restoration treatments could send the community assemblages on different 
trajectories. Changes in factors such as light intensity, nutrient retention or rates of 
evapotranspiration created by corresponding changes in habitat structure could directly 
affect successional pathways. This is interesting to my study when we view it from the 
perspective of arthropod communities between treatment groups are not statistically 
different in terms of diversity, but they support a different assemblage of species. 
This raises the question of whether or not community similarity can be used as a 
useful, if not better, measure of restoration success. Communities are considered 
important biological entities in their own right and conserving representative samples of 
communities is seen as an efficient way of maintaining high levels of diversity (Hunter et 
al., 1988). Conservation of communities is considered to be a coarse-filter approach as 
opposed to the fine-filter approach which attempts to conserve a single species (Hunter et 
al., 1988) and in the context of coarse-filter conservation, community similarity 
measures may be more appropriate than measures of species richness (Suet al., 2004). 
By these restored communities supporting different assemblages of species we see a 
scenario in which a greater proportion of the species pool in a given habitat is being 
represented. In my study we see different treatment groups that support different 
arthropod species assemblages as measured by the various community similarity indices 
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and by taking this into consideration it might be appropriate to implement multiple 
restoration techniques so as to conserve the greatest species pool at the two experimental 
sites. 
Another aspect to consider from this study is the measure of guild diversity and 
similarity. Guilds are useful in the study of communities in that they enable us to 
concentrate on specific groups and their functional relationships, but more importantly 
guilds might represent the basic building blocks of communities, and the division of 
communities into guilds might reveal a function or process not attributable to a single 
species (Simberloff and Dayan, 1991). If we are to consider guilds to be the basic 
building blocks of communities and they relate to function we could assume that guild 
analysis would provide some insight into which functional roles are being addressed and 
which needs are being met that contribute to overall ecosystem function. Researchers can 
evaluate which "blocks" are missing and then attempt to address this concern. Similarity 
conversely will shed some insight into species identity and how it compares and relates to 
ecosystem function in other communities. If one community contains key species, such 
as keystone species or ecosystem engineers, similarity measures can allow researchers to 
compare its abundance and proportion to other communities and then provide researchers 
possible insights into what may drive the presence or absence of such key species. All 
treatment groups contained a strong base of insects that feed directly on plant tissues and 
predatory insects, but the cleared plots lacked some guilds of specialist insects, such as 
boring, galling and fungivorous insects. The other compositional differences between 
treatment groups resulted primarily from differences in the proportions of certain guilds. 
In the spring of 2008 chewing arthropods, or those that feed directly on plant tissues, and 
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predatory arthropods accounted for approximately 55-87% of all arthropods collected. In 
the spring of 2009 chewing arthropods and predatory arthropods accounted for 
approximately 56-89% of all arthropods collected. Chewing arthropods were less 
abundant at McGirt's Creek in 2009 in comparison to 2008 and this was mostly likely the 
result of short periods of standing water in some of the plots, but without long term data it 
would be hasty to say this is a significant trend. From this we can see how both 
similarity measures and guild analysis complement biodiversity measures to give us a 
more complete picture of the larger community and ecosystem dynamics. 
From this study we found that guild diversity, like species diversity, was not 
statistically significant between treatments. Guild similarity, much like community 
similarity based upon the species themselves, showed that the guilds between the 
different treatments were somewhat different when measured by the Bray-Curtis index 
with values in 2008 ranging from 0.7-0.87 and 0.51-0.76 in 2009. Both the guild 
similarity and community similarity values obtained by the Morisita's index tended to be 
higher, but they followed similar trends as the Bray-Curtis index, and these higher values 
resulted from the greater importance placed upon dominant species or guilds contained 
within a habitat by the Morisita's index. It is hard to say whether or not the guilds within 
the communities will continue to become more dissimilar or whether this is simply minor 
temporal variation. A continued divergence among the guilds could signal a shift in 
trophic dynamics within the different treatments, but with out further data this conclusion 
is still tentative. As stated previously the thinned treatment resulted in a habitat similar to 
the native pine flatwoods ecosystem in terms of tree density and absence of exotics and it 
had similar diversity to the controls so it seems to be the most successful treatment based 
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upon the research objectives, but long-term studies should help to elucidate whether or 
not what we have found in terms of insect diversity and community similarity are a final 
climax state or rather is an early seral state. 
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Table 1. Species richness and diversity values for McGirt's Creek, Spring 2008. 
Plot# Treatment s. H' D 
C-4 Control 21 2.89288 0.96552 
C-7 Control 14 2.50662 0.95322 
C-8 ·Control 13 2.52321 0.98095 
C-14 Control 13 2.51266 0.975 
C-13 Control 10 2.13338 0.91667 
C-1 Cleared 25 2.94799 0.94872 
C-10 Cleared 20 2.79436 0.95172 
C-3 Cleared 15 2.4133 0.91534 
C-5 Cleared 18 2.67692 0.94318 
C-11 Cleared 14 2.66912 0.97059 
C-9 Thinned 20 2.87122 0.96798 
C-2 Thinned 11 2.19676 0.91177 
C-12 Thinned 11 2.24809 0.92208 
C-15 Thinned 18 2.71939 0.95503 
C-6 Thinned 22 3.01974 0.98291 
S = Species Richness; H' = Shannon Index of Diversity; D = Simpson Index of Diversity 
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Table 2. Species richness and diversity values for Tigers Point, Spring 2008. 
Plot# Treatment s_ H' D 
C-24 Control 7 1.74807 0.86667 
C-23 Control 9 2.01412 0.89543 
C-17 Control 17 2.11358 0.78436 
C-16 Cleared 12 2.28417 0.91775 
C-20 Cleared 10 2.25386 0.9697 
C-22 Cleared 8 0.94531 0.4102 
C-21 Thinned 10 1.86835 0.8 
C-19 Thinned 10 1.44442 0.6 
C-18 Thinned 10 1.7885 0.79064 
S = Species Richness; H' = Shannon Index of Diversity; D = Simpson Index of Diversity 
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Table 3. Guild richness and diversity values for McGirt's Creek, Spring 2008. 
Plot# Treatment s. H' D 
C-4 Control 4 1.24544 0.72381 
C-7 Control 5 1.42413 0.78788 
C-8 Control 3 0.90026 0.60714 
C-14 Control 5 1.30309 0.72222 
C-13 Control 3 0.73562 0.46429 
C-1 Cleared 5 1.26224 0.68382 
C-10 Cleared 5 1.06219 0.54762 
C-3 Cleared 4 1.14906 0.69444 
C-5 Cleared 4 1.03759 0.625 
C-11 Cleared 4 1.27703 0.80952 
C-9 Thinned 5 1.45204 0.78677 
C-2 Thinned 2 0.41012 0.28571 
C-12 Thinned 4 1.20479 0.71795 
C-15 Thinned 5 0.96089 0.48366 
C-6 Thinned 5 1.27901 0.7076 
S =Guild Richness; H' = Shannon Index of Diversity; D =Simpson Index of Diversity 
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Table 4. Guild richness and diversity values for Tigers Point2 S(!ring 
2008. 
Plot# Treatment s_ H' D 
C-24 Control 3 0.89795 0.6 
0.7712 
C-23 Control 5 1.42644 4 
0.6289 
C-17 Control 4 1.07114 6 
C-16 Cleared 3 0.60017 0.329 
0.7121 
C-20 Cleared 3 1.07756 2 
C-22 Cleared 4 0.71535 0.3898 
C-21 Thinned 4 1.10589 0.6579 
0.5466 
C-19 Thinned 4 0.95895 7 
0.6428 
C-18 Thinned 5 1.14145 6 
S = Guild Richness; H' = Shannon Index of Diversity; D = Simpson Index of Diversity 
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Table 5. Species richness and diversity values for McGirt's Creek, Spring 2009. 
Plot# Treatment s. H' D 
C-4 Control 4 1.38629 
C-7 Control 2 0.69315 1 
C-8 Control 4 1.38629 1 
C-14 Control 2 0.69315 1 
C-13 Control 1 0 0 
C-1 Cleared 3 1.09861 1 
C-10 Cleared 4 1.38629 1 
C-3 Cleared 3 1.09861 1 
C-5 Cleared 7 1.90616 0.96429 
C-11 Cleared 7 1.89379 0.92727 
C-9 Thinned 3 1.09861 
C-2 Thinned 4 1.38629 
C-12 Thinned 7 1.45001 0.69167 
C-15 Thinned 4 1.38929 1 
C-6 Thinned 1 0 0 
S = Species Richness; H' = Shannon Index of Diversity; D = Simpson Index of Diversity 
32 
Table 6. Species richness and diversity values for Tigers Point, Spring 2009. 
Plot# Treatment .s. H' D 
C-24 Control 7 1.94591 1 
C-23 Control 3 1.09861 
C-17 Control 4 1.38629 
C-16 Cleared 5 1.60944 
C-20 Cleared 7 1.94591 
C-22 Cleared 4 1.38629 
C-21 Thinned 5 1.60944 
C-19 Thinned 9 2.14584 0.96364 
C-18 Thinned 2 0.69315 1 
S = Species Richness; H' = Shannon Index of Diversity; D = Simpson Index of Diversity 
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Table 7. Guild richness and diversity values for McGirt's Creek, Spring 2009. 
Plot# Treatment s. H' D 
C-4 Control 4 1.38629 1 
C-7 Control 2 0.69315 1 
C-8 Control 3 1.03972 0.83333 
C-14 Control 1 0 0 
C-13 Control 1 0 0 
C-1 Cleared 3 1.09861 
C-10 Cleared 3 1.03972 0.83333 
C-3 Cleared 0 0 
C-5 Cleared 3 0.97432 0.67857 
C-11 Cleared 4 1.16223 0.70909 
C-9 Thinned 2 0.63651 0.66667 
C-2 Thinned 4 1.38629 1 
C-12 Thinned 3 0.86474 0.575 
C-15 Thinned 0 0 
C-6 Thinned 0 0 
S = Guild Richness; H' = Shannon Index of Diversity; D = Simpson Index of Diversity 
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Table 8. Guild richness and diversity values for Tigers Point2 SJ!ring 
2009. 
Plot# Treatment s. H' D 
0.9047 
C-24 Control 5 1.54983 6 
0.6666 
C-23 Control 2 0.63651 7 
C-17 Control 4 1.38629 1 
C-16 Cleared 2 0.67301 0.6 
0.7142 
C-20 Cleared 4 1.15374 9 
0.6666 
C-22 Cleared 2 0.69315 7 
C-21 Thinned 3 0.95027 0.7 
0.7636 
C-19 Thinned 5 1.36671 4 
C-18 Thinned 1 0 0 
S = Guild Richness; H' = Shannon Index of Diversity; D = Simpson Index of Diversity 
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Table 9. Bray-Curtis Similarity Index Values for cross-treatment comparisons at 
McGirt's Creek and Tiger's Point, Spring 2008. 
McGirt's Creek Tiger's Point 
Treatment Comparison ~ Treatment Comparison 
Control-Cleared 0.34 Control-Cleared 
Cleared-Thinned 0.29 Cleared-Thinned 
Thinned-Control 0.34 Thinned-Control 
~ 
0.25 
0.6 
0.21 
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Table 10. Bray-Curtis Similarity Index Values for cross-treatment comparisons between McGirt's Creek 
and Tiger's Point, Spring 2008. 
Treatment Comparison 
Control-Control 0.32 
Cleared -cleared 0.25 
Thinned-Thinned 0.1 
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Table 11. Morisita's Similarity Index Values for cross-treatment comparisons at McGirt's Creek 
and Tiger's Point, Spring 2008. 
McGirt's Creek Tiger's Point 
Treatment 
Treatment Comparison 1M Comparison 1M 
Control-Cleared 0.83 Control-Cleared 0.18 
Cleared-Thinned 0.48 Cleared-Thinned 0.97 
Thinned-Control 0.79 Thinned-Control 0.16 
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Table 12. Morisita's Similarity Index Values for cross-treatment comparisons between McGirt's Creek 
and Tiger's Point, Spring 2008. 
Treatment Comparison 
Control--+Control 0.46 
Cleared -+Cleared 0.27 
Thinned-+ Thinned 0.06 
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Table 13. Bray-Curtis Similarity Index Values for cross-treatment comparisons of guilds at McGirt's Creek 
and Tiger's Point, Spring 2008. 
McGirt's Creek Tiger's Point 
Treatment Comparison h£ Treatment Comparison h£ 
Control--tCleared 0.72 Control--tCleared 0.82 
Cleared--t Thinned 0.7 Cleared--t Thinned 0.87 
Thinned-Control 0.76 Thinned--tControl 0.81 
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Table 14. Bray-Curtis Similarity Index Values for cross-treatment comparisons of guilds between McGirt's Creek 
and Tiger's Point, Spring 2008. 
Treatment Comparison 
Control-+Control 0.76 
Cleared -+Cleared 0.54 
Thinned-+ Thinned 0.58 
41 
Table 15. Morisita's Similarity Index Values for cross-treatment comparisons of guilds at McGirt's Creek 
and Tiger's Point, Spring 2008. 
McGirt's Creek Tiger's Point 
Treatment 
Treatment Comparison 1M Comparison 1M 
Control---tCleared 0.88 Control---tCleared 0.97 
Cleared---t Thinned 0.87 Cleared---t Thinned 1 
Thinned---tControl 1 Thinned---tControl 0.97 
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Table 16. Morisita's Similarity Index Values for cross-treatment comparisons of guilds between McGirt's 
Creek and Tiger's Point, Spring 2008. 
Treatment Comparison 
Control-Control 0.91 
Cleared-Cleared 0.61 
Thinned-Thinned 0.73 
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Table 17. Bray-Curtis Similarity Index Values for cross-treatment comparisons at McGirt's Creek 
and Tiger's Point, Spring 2009. 
McGirt's Creek Tiger's Point 
Treatment Comparison h£ Treatment Comparison he 
Control-tCleared 0.09 Control-tCleared 0 
Cleared-t Thinned 0.1 Cleared -t Thinned 0.12 
Thinned-tControl 0.29 Thinned-tControl 0.13 
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Table 18. Bray-Curtis Similarity Index Values for cross-treatment comparisons between McGirt's Creek 
and Tiger's Point, Spring 2009. 
Treatment Comparison 
Control~Control 0.07 
Cleared~Cleared 0.09 
Thinned~Thinned 0.09 
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Table 19. Morisita's Similarity Index Values for cross-treatment comparisons at McGirt's Creek 
and Tiger's Point, Spring 2009. 
McGirt's Creek Tiger's Point 
Treatment Comparison !M Treatment Comparison 
Control-+Cleared 0.34 Control-+Cleared 
Cleared-+ Thinned 0.09 Cleared-+ Thinned 
Thinned-+Control 0.84 Thinned-+Control 
.1M 
0 
0.48 
0.36 
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Table 20. Morisita's Similarity Index Values for cross-treatment comparisons between McGirt's Creek 
and Tiger's Point, Spring 2009. 
Treatment Comparison 
Control~Control 0.46 
Cleared~Cleared 0.52 
Thinned~ Thinned 0.22 
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Table 21. Bray-Curtis Similarity Index Values for cross-treatment comparisons of guilds at McGirt's Creek 
and Tiger's Point, Spring 2009. 
McGirt's Creek Tiger's Point 
Treatment Treatment 
Comparison ~ Comparison he 
Control~Cleared 0.55 Control~Cleared 0.67 
Cleared~ Thinned 0.55 Cleared~ Thinned 0.76 
Thinned~Control 0.51 Thinned~Control 0.75 
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Table 22. Bray-Curtis Similarity Index Values for cross-treatment comparisons of guilds between McGirt's Creek 
and Tiger's Point, Spring 2009. 
Treatment Comparison 
Control-tControl 0.5 
Cleared-tCleared 0.62 
Thinned-t Thinned 0.38 
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Table 23. Morisita's Similarity Index Values for cross-treatment comparisons of guilds at McGirt's Creek 
and Tiger's Point, Spring 2009. 
McGirt's Creek Tiger's Point 
Treatment 
Treatment Comparison h! Comparison h! 
Control--+Cleared 0.95 Control-~Cleared 0.98 
Cleared--+Thinned 0.74 Cleared-+ Thinned 1 
Thinned--+Control 1 Thinned--+Control 1 
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Table 24. Morisita's Similarity Index Values for cross-treatment comparisons of guilds between McGirt's Creek 
and Tiger's Point, Spring 2009. 
Treatment Comparison 
Control-Control 0.86 
Cleared -Cleared 1 
Thinned-Thinned 0.68 
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Figure 1. Map of McGirt's Creek field site; site includes the red, boxed-in area. 
52 
Map redacted, paper copy available upon request.
Figure 2. GIS map of McGirt's Creek field site. Maps created by Ryan Meyer. 
53 
Map redacted, paper copy available upon request.
Figure 3. Map of Tiger's Point field site; field site includes red, boxed-in area. 
54 
Map redacted, paper copy available upon request.
Figure 4. GIS map of Tiger's Point field site. Maps created by Ryan Meyer. 
55 
Map redacted, paper copy available upon request.
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Figure 5. Average Spp. Richness (+/-1 S.E.) across all treatment types at 
McGirt's Creek, Spring 2008. 
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Figure 6. Average Spp. Richness(+/· 1 S.E.) across all treatment groups at 
Tiger's Point, Spring 2008 
~Con:oll 
II Cleared I 
DThinned 
57 
2.4 
2.3 
Q,) 
.= 2.2 
Cl:l 
> 
~ 
Q,) 
"'c:.1 
..9 2.1 
= 0 
= = 
...: 2 
00 
1.9 
1.8 --
McGirts 
Site 
Figure 7. Average Shannon Index value (+/·1 S.E.) across all treatment 
groups at McGirt's Creek, Spring 2008. 
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Figure 8. Average Shannon Index values (+/-1 S.E.) across all treatment 
groups at Tiger's Point, Spring 2008. · 
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Figure 9. Average Simpson Index values (+/-1 S.E.) across all treatment 
groups at McGirt's Creek, Spring 2008. 
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Figure 10. Average Simpson Index value (+/-1 S.E.) across all treatment 
groups at Tiger's Point, Spring 2008 
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Figure 11. Average guild richness (+/-1 S.E.) across all treatment groups for 
McGirt's Creek, Spring 2008. 
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Figure 12. Average guild richness ( +1- 1 S.E.) across all treatment groups for 
Tigers Point, Spring 2008. 
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Figure 13. Average Shannon Index value of guilds(+/-1 S.E.) across all 
treatment groups at McGirt's Creek, Spring 2008. 
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Figure 14. Average Shannon Index values of guilds (+/-1 S.E.) across all 
treatment groups at Tiger's Point, Spring 2008. 
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Figure 15. Average Simpson Index values for guilds( +I· 1 S.E.) across all 
treatment groups at McGirt's Creek, Spring 2008. 
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Figure 16. Average Simpson Index value for guilds (+/-1 S.E.) across all 
treatment groups at Tiger's Point, Spring 2008. 
67 
I --: 
I 
1il Control I 
I 
IIJil Cleared I 
I 
I 
I I 
ET~innedj 
7 
6 
~5 
~ 
= -= 
.~ 
~4 
"' ~..... 
~ 
~ 
Q.. 
r:n3 
~ 
OJ) 
cQ 
""' ~ 
~ 
<2 
0 
McGirts 
Site 
Figure 17. Average Spp. Richness(+/- 1 S.E.) across all treatment types at 
McGirt's Creek, Spring 2009. 
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Figure 18. Average Spp. Richness (+/·1 S.E.) across all treatment types at 
Tigers Point, Spring 2009. 
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Figure 19. Average Shannon Index value(+/- 1 S.E.) across all treatment 
groups at McGirt's Creek, Spring 2009. 
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Figure 20. Average Shannon Index values (+I· 1 S.E.) across all treatment 
groups at Tiger's Point, Spring 2009. 
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Figure 21. Average Simpson Index values (+/-1 S.E.) across all treatment 
groups at McGirt's Creek, Spring 2009. 
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Figure 22. Average Simpson Index value (+/-1 S.E.) across all treatment 
groups at Tiger's Point, Spring 2009. 
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Figure 23. Average guild richness (+/-1 S.E.) across all treatment groups for 
McGirts Creek, Spring 2009. 
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Figure 24. Average guild richness (+/-1 S.E.) across all treatment groups for 
Tigers Point, Spring 2009. 
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Figure 25. Average Shannon Index value of guilds( +1- 1 S.E.) across all 
treatment groups at McGirt's Creek, Spring 2009. 
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Figure 26. Average Shannon Index value of guilds(+/- 1 S.E.) across all 
treatment groups at Tigers Point, Spring 2009. 
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Figure 27. Average Simpson Index values for guilds(+/-1 S.E.) across all 
treatment groups at McGirt's Creek, Spring 2009. 
~!Control 
II Cleared 
78 
1.2 
~ 0.8 
-; 
~ 
1><1 
~ 
"t:l .s 0.6 
= 0 
"' ~
= 00 0.4 
0.2 
0 ----
Tigers 
Site 
Figure 28. Average Simpson Index values for guilds(+/-1 S.E.) across all 
treatment groups at Tigers Point, Spring 2009. 
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